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FUEL FOR FUN IMPACT STUDY AFFIRMS POSITIVE EFFECT ON FRUIT & VEGETABLE  
PREFERENCE AND APPROACH TO COOKING IN SCHOOL AGE YOUTH
Barbara A. Lohse PhD, RD, LDN1,2, Stephanie Smith PhD, RDN3 & Leslie Cunningham-Sabo PhD, RDN3
NU T RI T ION E D U C A T IO N
ENGINEERING & DESIGNS
  Change over time is a dynamic of this age group. 
  FFF increased self-efficacy, attitude toward cooking, and preference  
for vegetables.
  Prior cooking experience is an important consideration in 
understanding impact of classroom-based, cooking  
experiential interventions.
  Results support introducing classroom cooking experiences earlier 
than 4th grade. 
Objective: To examine impact of Fuel for Fun (FFF), a school-based 
experiential cooking intervention on self-efficacy (SE) and attitude 
(AT) toward cooking and on fruit and vegetable preference.
Study Design, Setting, Participants, Intervention: Controlled 
study of students (n=767; 75% white, 51% boys, mean BMI 
z-score .24 ± 1.1) in 23 4th or 4/5th grade classrooms, in 8 schools 
over 2 years with Cohort 1 (C1; n=415) as control and Cohort 2 
(C2; n=352) participating in FFF over the academic year. C1 and 
C2 were surveyed at the start (T1) and end of the school year 
(T2) and start of the next school year (T3).  Study personnel 
administered a tested, reliable survey set in classrooms.
Outcome Measures and Analysis: FVP (18 items); cooking SE (8 
items); AT toward cooking (6 items), cooking experience (CE);  
GLM using repeated measures.
Results:  Surveys were completed at 3 times by 73%; T1 completer 
scores did not differ from attriters.  T1 to T3 SE, AT FVP scores did 
not differ by gender.  Those with CE (n=532) scored significantly 
higher on all surveys. Change over time was significant for all 
measures with > increases in SE (P=0.001) and AT (P=0.003) for 
C2; this pattern continued when controlling for CE.  T1 to T2 
changes were sustained to T3.  Among those without baseline 
CE, C2 AT increases were > than C1 (P=0.004). FVP changes were 
similar between C1 and C2.
Conclusions and Implications:  Controlled study over 12 months 
revealed FFF increased SE and AT toward cooking.   
Evidence-base of this program is reaffirmed in a mostly white 
sample and supports use in school-based nutrition education. 
Funding: This material is based upon work that is supported by 
the National Institute of Food and Agriculture, U.S. Department 
of Agriculture, under award number 2012-68001-19603. Any 
opinions, findings, or recommendations in this publication are 
those of the author(s) and do not necessarily reflect the view of 
the U.S. Department of Agriculture.
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Surveys were administered in class at baseline (T1), 7 months later (follow-up 1/T2) and at the start of the next school year 
(4 months later; follow-up 2/T3) by trained research personnel; make-up opportunities were scheduled for children absent 
on day of administration.  In addition to scales that measured Fruit and Vegetable Preference (18 items), Attitude toward 
Cooking (AT; 6 items) and Self-efficacy for cooking and eating fruits and vegetables  (SE; 8 items), 3-5  the survey included 
questions on cooking experience (3 items), attitudes toward eating (3 items), 6 and physical activity (8 items). 7
Measure Purpose Possible Score1
Cronbach α
Baseline 
(T1)
Follow-up 1 
(T2)
Follow-up 2 
(T3)
Preference for 7 fruits and  
11 vegetables (18 items)
18-90 .82 .81 .83
Attitude toward cooking 
and making food (6 items)
6-30 .73 .76 .78
Self-efficacy for skills 
related to cooking (8 items)
8-40 .78 .80 .83
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Girls Boys P  Cook Don’t Cook P C FFF P
Self-efficacy 35.4 ± 4.4 32.7 ± 5.9 <0.001 35.5 ± 4.3 30.5 ± 6.0 <0.001 34.5 ± 5.1 33.4 ± 5.7   0.01
Attitude 27.3 ± 2.5 24.3 ± 4.2 <0.001 27.0 ± 2.7 23.7 ± 4.5 <0.001 26.2 ± 3.5 25.3 ± 4.1 0.001
Fruit & Vegetable Preference 65.2 ± 11.7 63.6 ± 12.1   0.041 66.2 ± 11.4 60.3 ± 12.1 <0.001 64.6 ± 11.8 64.1 ± 12.2 NS
     Fruit Preference 29.3 ± 4.6 28.4 ± 5.2   0.022 29.5 ± 4.7 27.4 ± 5.3 <0.001 29.2 ± 4.9 28.5 ± 4.9 0.017
     Vegetable Preference 35.9 ± 8.6 35.2 ± 8.6 NS 36.7 ± 8.3 33.0 ± 8.6 <0.001 35.4 ± 8.5 35.7 ± 8.7 NS
Control (C): Usual health and nutrition curriculum
Fuel For Fun (FFF): Academic year program components:
Hands-on cooking and tasting classroom lessons based on
Cooking with Kids™1
 
Active recess program
Lessons linked to cafeteria fruit and vegetable options
Activities to engage parents and families (blog, family night, action packs)
Online healthy eating and activity lessons for parents
Cafeteria
Family
1. Cooking with Kids Inc. http://cookingwithkids.org.
2. Lohse B et al. J Nutr Educ Behav. 2015;47:265-272.
3. Lohse B et al., J Nutr Educ Behav. 2011;42:43-49.
4. Cunningham-Sabo L, Lohse B. Child Obes. 2013;9:549-556. 
5. Cunningham-Sabo L, Lohse B. J Nutr Educ Behav. 2014;46:110-120.
6. Krall JS, Lohse B. Int J Behav Nutr Phys Activ. 2011;8:26
7. Nigg C. [Abstract]  J Sport Exercise Psych. 2004;26:S144-S145
Fruit & Vegetable Preference:  Change in preference did not differ
between treatments after controlling for cooking experience.
Friedman’s test revealed that the change in distribution for C over time 
was not significant for either those with or without cooking experience.
However, FFF increase in preference was or tended to be significant
for those without cooking experience (Fruit & Vegetable Preference
P<0.001; Veg P=0.008; Fruit P=0.061) as well as for those with cooking
experience (Fruit & Vegetable Preference P=0.084; Veg P=0.031).
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1Department of Nutritional Sciences, The Pennsylvania State University, University Park, PA;
2 Wegmans School of Health and Nutrition, Rochester Institute of Technology, Rochester, NY  
3Department of Food Science & Human Nutrition, Colorado State University, Fort Collins, CO 
4th grade students from 8 schools (22 classrooms in Year 1, 23 classrooms in Year 2)
in Northern Colorado participated in a study to assess impact of Fuel for Fun, with
award-winning Cooking With Kids 1, as the center piece of the experiential
classroom component.
At baseline, scores were higher in girls, those with cooking experience and controls (as shown below).  Differences between 
study completers and attriters were not significant.
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C
FFFE. Vegetable PreferenceC. Fruit and Vegetable Preference
34
35
36
37
Baseline Follow-up 1 Follow-up 2
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Baseline Follow-up 1 Follow-up 2
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Self-efficacy:  SE increase was greater for FFF than C (P=0.001).  FFF 
increase tended to be greater than C when controlled for cooking 
experience (P=0.09) with greatest increases among FFF non-cookers. 
In a randomized-controlled, multi-year study with a
convenience sample of 8 elementary schools, cohort 1
students received usual nutrition education and served
as controls. In 4 schools parents were exposed to About
Eating 2, an online food resource management and eating
behaviors program; parents in the remaining 4 schools did
not receive treatment. Cohort 2 students participated in
Fuel for Fun throughout the school year. Parents were in  
1 of 4 treatment groups: About Eating, Family component,
both About Eating and Family component, or control.
Items were summed to form Attitude, Self-efficacy, and Fruit and Vegetable Preference, 
(Fruit Preference and Vegetable Preference) scales. Baseline differences between 
treatment groups, gender, and cooking experience were assessed by t-test or  
Mann-Whitney U as appropriate.  Except for Vegetable Preference, all scale scores were 
cubed to achieve a normal distribution. Data across 3 time points were analyzed with a 
repeated measures general linear model, using a Greenhouse-Geisser correction for the 
sphericity assumption and controlling for baseline cooking experience.  Significance was 
set at P<0.05.
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Attitude:  AT increase was greater for FFF than C (P=0.003).  AT increase 
continued to be greater for FFF than C when controlling for cooking 
experience (P=0.04) with greatest increases among FFF non-cookers. 
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Self-efficacy with cooking status
C cooks
FFF cooks
C No Cooks
FFF No cooks
C ks
C ks
FFF  C ks
Baseline (T1) Follow-up 2 (T3)Follow-up 1 (T2)
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C cooks
FFF cooks
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Fruit Preference with cooking status
C cooks
FFF cooks
C No cooks
FFF No cooks
Fruit Preference
Baseline (T1) Follow-up 2 (T3)Follow-up 1 (T2)
Cooks
 Cooks
Cooks
  C ks
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Baseline Follow-up 1 Follow-up 2
Vegetable Preference with cooking status
C cooks
FFF cooks
C No cooks
FFF No cooks
Vegetable Preference
C
C
  C
  C s
Follow-up 2 (T3)Follow-up 1 (T2)Baseline (T1)
1High score indicated greater preference, more positive Attitude, or greater Self-efficacy.
A. Increase in Self-efficacy was significantly greater for FFF than C (P=0.008).
B. Increase in Attitude was significantly greater for FFF than C (P=0.022).
C. Change in combined Fruit and Vegetable Preference did not differ  
between FFF and C. However, Friedman’s test showed that distribution of  
FFF significantly increased over time (P=0.001), but did not change for C.
D. Change in Fruit Preference did not differ between FFF and C.
E. Change in Vegetable Preference did not differ between FFF and C. 
However, Friedman’s test showed that distribution of FFF significantly 
increased over time (P=0.006), but did not change for C.
A. Self-efficacy
32
33
34
35
36
Baseline Follow-up 1 Follow-up 2Baselin  (T1) Follow-up 1 (T2) Follow-up 2 (T3)
B. Attitude
24
25
26
Baseline Follow-up 1 Follow-up 2
C
FFF
Baseline (T1) Follow-up 1 (T2) Follow-up 2 (T3)
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Baseline Follow-up 1 Follow-up 2
Fruit and Vegetable referenc  with cooking status
C cooks
FFF cooks
C No cooks
FFF No cooks
 C ks
C ks
C ks
  C ks
Follow-up  (T3)Foll w p 1 (T2)Baseline (T1)
Total Sample FFF Control P
BMI z-score .24 ± 1.1 .22 ± 1.1 .25 ± 1.0 NS
Cooking Experience 532 (70%) 239 (68%) 293 (71%) NS
Sex: Boys 391 (51%) 193 (55%) 198 (48%) 0.049
Hispanic 126 (16%) 59 (17%) 67 (16%) NS
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Survey 
Readministered
Completed Survey
n=390
Absent 
n=15
No Follow-up Survey
  Declined n=1 
Declined survey-ht/wt only n=4 
Completed 2nd Round 
n=14
Completed Baseline and 
Follow-up 1 Surveys 
n=388
Follow-up 1 (T2)
Survey 
Readministered
Absent 
n=16
No Follow-up Survey
Declined survey-ht/wt only n=6
Completed 2nd Round 
n=0
Completed All Surveys 
n=288
Follow-up 2 (T3)
Completed Survey
n=296
Completed 1st Round  
n=296
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1.0% 2.0% 1.8% 0.2%
90.0%
5.0%
American Indian Asian Black
Hawaiian White > 2 races
Follow-up 1 (T2)
Not Completed 
n=18
Completed 
n=172
nd Diet Assessment
Not Completed 
n=18
Completed 
n=173
rd Diet Assessment
No Follow-up Survey
Declined survey-ht/wt only n=9
Completed Survey 1st Round  
n=307
Absent 
n=22
Survey 
Readministered
Completed 2nd Round 
n=18
Completed Baseline &  
Follow-up 1  
Surveys n=325
Completed Survey &  
Diet Assessment
n=17
Completed Survey
n=325
Not Completed 
n=17
Completed 
n=181
st Diet Assessment
No Baseline Survey
Declined survey-ht/wt only n=3
No Consent 
n=69
Not Interested in  
Diet Assessment 
n=245
Consented to  
Diet Assessment  
n=35
Interested in  
Diet Assessment 
n=104
Not Completed 
n=3
Completed 
n=321
st Diet Assessment
Not Completed 
n=5
Completed 
n=302
nd Diet Assessment
Not Completed 
n=7
Completed 
n=283
rd Diet Assessment
Baseline (T1)
No Participant Consent 
n=116
Survey 
Readministered
Consent to Use Survey Data 
n=359
Completed Survey
n=349
Completed 2nd Round 
n=14
Absent 
n=20
Completed Survey 1st Round  
n=335
Total Student Population 
n=476
Not Completed 
n=26
Completed 
n=93
rd Diet Assessment
Follow-up 2 (T3)
Not Completed 
n=17
Completed 
n=181
st Diet Assessment
No Follow-up Survey
Declined survey-ht/wt only n=10
Completed Survey 1st Round  
n=283 Survey 
Readministered
Completed 2nd Round 
n=4
Completed All Surveys  
n=278
Completed Survey &  
Diet Assessment
n=10
Completed Survey
n=287
Absent 
n=27
Not Completed 
n=24
Completed 
n=112
nd Diet Assessment
No Participant Consent 
n=103
Completed 1st Round  
n=404
Survey 
Readministered
Consent to Use Survey Data 
n=415
Completed Survey
n=413
Completed 2nd Round 
n=9
Absent 
n=11
Baseline (T1)
Total Student Population 
n=518
Completed 1st Round  
n=376
